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PEP-11 and BABAR

= Run 2 concluded June 2002 with total integrated
luminosity of 100 fb-1

« 42month down time activities will be completed
on-time Nov. 15, 2002 at which time we commence
Run 3

= PEP-I1 luminosity reach improved to 1034 cm sect

= Several improvementsto BABAR
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*Within 4 months of first
BaBar collisions, setting world
records for luminosity
delivered

*Within first year, design goals
for luminosity delivered to
detector met and exceeded
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| nter action point improvements
for reduced beam heating

=« |P bellows cooling
(air and water)

= New Q2 chamber
= New Q2 bellows
= New beam loss monitors

= Repaired vacuum valves

= > X5 Improvement in
beam heating
capacity
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Higher Beam Currents

« Ingtalled two new HER RF
stations

« Commission onenew LER RF
station

= Shortened abort gap from
5% to 2.5%

« I mproved cooling on bunch
feedback kickers

= Moreshieldingnear LER IR
collimatorsfor backgrounds

« Plan toincrease each beam
current by x1.4
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Lower ?.* from 13t0 9 mm
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= New x-y BPMs at sextupoles
In both ringsfor improved
steering

= New ring correction
algorithms (M1A)

« Better IR coupling control
with better lattice modd

« Movehorizontal tunesto near
half integer

& L u ml nos ty gal q m uaj S New PEPII forward Q2 vacuum chamber CRW_O415L, 5.1, Mekcate, 5/18/02
13/9or ~1.4
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The BABAR Detector

1.5T solenoid

DIRC (PID)

Csl(TI) EMC

11/07/2002

R &R &R R

et (3.1GeV)

Drift Chamber

|nstrumented Flux Return

Silicon Vertex Tracker

SVT: 97% efficiency, 15mm z resol. (inner layers, ? tracks)

Tracking: ?(p7)/pr=0.13% P ? 0.45%

DIRC : K-? sgparation >3.4? for P<3.5GeV/c

EMC: ?c/E=133% EY*? 2.1%
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SVT Summer Shutdown Work
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e SVT Work performed by ateam from Italy and US

« SVT was un-cabled, split in two halves and removed
from the B1 magnets
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SVT Work

Many electrical testsand visual inspectionswer e performed. | dentified
the cause of the the 9 non functioning readout sections: mainly dueto
bad connectionsto the matching cards

e Duringthereassembly procedurewe were ableto

Fix six out of nine non functioning sections (non-functioning now:
3 of 208)

Secure better the connections at the matching cards

|mprovethe sealing of the I P and install a humidity control system
Re-terminate the backward cables

|nstall additional radiation sensors (diamond,Csl,quartz)

* No new non functioning read-out sectionswereintroduced
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SVT & Support TubeInstallation
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DCH Damage and Repair, Summer 2002

- Support tube hit inner cylinder

- 6" x 1" crack in beryllium section
+ No environmental contamination
+ | C still about 7x structural load

- Filled with epoxy
-~ Covered with Al

- Helium tight (< 50 ml/min)
- Electrically grounded

- 5 mm clearance to support tube
- No damage to nearby wires
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DIRC shutdown main activity:
TDC upgrade (French effort)

|ssue: background rate versus luminosity:
|—> expectation: rate (kHz) ~530 at L=4.10%* cm?/s
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Input frequency (kHz)

? New TDC design to allow small dead timeup to 1 MHz rates

- Binning=520ps, full scale=32?s

- Simultaneous Read and Write operations

- Counting inefficiency < 1% @1MHz

- Minimum time between 2 consecutive L1: 2.2 ?s
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DIRC shutdown main activity: TDC upgrade

Sector crate

_ Front end board
Boards: - removed and sent to external company for chips exchange

- re-coded and tested in test bench at SLAC
- re-installed in detector

I—»fully tested with calibration data: OK

— TDC upgrade successful !
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DIRC shutdown main activity:
TDC upgrade (l11)

= TDC fabrication: custom made at LPNHE (Paris)
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Design review: May 4th 2001

First prototype: mid-October 2001

Second round of prototype: April 2002

Full production launched: April 2002

Chipssent to SLAC: September 18th 2002

Chips exchanged by company: October 2th 2002
Boardsre-installed and fully tested in detector: October 11th 2002
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|FR Endcap Upgrade

| mprove pion contaminationn for tightly identified
muonsfrom 2.36% to < 1%

Replace dying RPCswith new chamber sthat have been
carefully QC’'d

INFN provides new, improved RPCs

US provides brass absorber, improved HV distribution
system, improved gasdistribution system

INFN & US: extensive manpower & engineering
contributions
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Forward Endcap: Installation Complete

200210031 11.39
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sin(2?) — Defining our Under standing

sin(2?) constraints |
from BABAR '}

CP violation
In K decays

I: 0 ........................................ / .....................

Semileptonic B Vo
decays (measure- -
1 side of triangle)

|

/’
Congraints — | am . N
from mixing (?mgand ?my)  ° i | 2
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Analysis | mprovements

= Steady improvements

~ DBetter statistics

- Better understanding of detector & 045 - Limit :

— 04 |

c
N ” |
=« In2years, limit ? discovery - C\fn 5"-‘{Iy‘00

precision measur ement 035 |

= From atest_ofour N 03 F Discovery 3
understanding ? defining our ; 21/ 2 ;
under standing ik L 1
: [ Feb
= Many ever more stringent tests =L Precision 1
yet to come o1s |

= CPviolation in more complex decays s b July
= RareB decays :
005 | .
= Rich source of physicsat least until ; | | | July ‘02" 3
the end of the decade — 35 papers Yo T W e w1

in publication
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Other Linac Downtime Work

1. Collimatorsfor Mdller scattering experiment in End
Station A (E158) wereimproved

« Linac commenced running October 1, 2002. E158 will get 5
week s of running (16 weekswererequested)

« Linac performance has been excellent

2. Installed bunch compressor in sector 10 which shortens
linac pulse by factor of 20
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E-158 Collaboration - I nstitutions

Caltech Syracuse University
Princeton University = Jefferson Laboratory
SLAC UC Berkeley

CEA Saclay UMass Amherst
Smith College University of Virginia

- 60 physicists from United States and France

- User groups funded mostly by Medium Energy Physics
- 3B.S, 1 M.S. and 1 Ph.D. thesis on design

- 7 doctoral students on physics data
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SLAC E-158

Left-Right Asymmetry in Fixed Target Moller Scattering
Goal: Most Precise Weak Mixing Angle Measurement at Low Q2

integrating flux counter
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E-158 Status

- Delivery of total beam power of 550 kW

- Unprecedented stability and accuracy Charge/Train | 6 10" kL
- Successful operation with PEP-II :‘“‘“h““gt_“ 3?;'“5 TT‘“
& unch spacing | 0.3ns Ans
-Run I: 5 weeks data run cnmp.:'eted, May 03 o i o o
- Run Il in progress, data set will be doubled Beam Eneray | 45 Gev P
-final runin late 2003 ¢ Polarization | 80% 80%
& Preliminary result from 5 week production run
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Comparison of E158 and NLC Beam Parameters
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E158 Beam Delivery Summary
for Runsland 2

Runl | 456 GeV 19.2 67K 125M 5.5x 10! 62%
Runl | 48.8 GeV 14.8 37K 105M 3.5x 10 68%
Run2 | 456 GeV 15.2 56K 113M 5.2 x 101 71%
Run2 | 48.8 GeV 20 - - 4.3 x 1011 81% **

*Efficiency isavg. delivered rate normalized to 120Hz
**81% efficiency for first 9.5 days @ 48 GeV Run 2

Run 1. April 2312:00—-May 28 00:00
Run 2: October 10 08:00 — November 15 08:00
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Sub-Picosecond Pulse Sour ce

Damping Ring
(v&= 30 pm)

SLAC Linac
1 GeV 4 psec T 0.2 psec 28 GeV

“ FFTB Line
275 <100 foec,

Add 12-meter chicane compressor
in linac at 1/3-point (9 GeV)

gyl S FRHN A55%) (Fy- BAIGN, B = 1133400 pp ‘ L :
2 oA, b Existing bends compress to <100 fsec
F 0 28 GeV
2 electrons
2 [ 13 il 15 3 ut nz nx
a00F e
6 P2 um JFWHIA: 246 4om, Tansts 11 or
0! -\ ICETE
» i Existing bends compress to <100 fsec
28 GeV ¢ 4/ -
1C
0
01 . i& 5} T phutons

80 fsec FWHM 10 m undulator
200 periods, K=6
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Preand Post SLC

SLAC Beam Parameters —

SLAC LINAC FFTB BEAM BEFORE-AFTER SLC+SPPS SPECIFICATIONS J. Seeman, R. Erickson 14-Oct-02
Parameter Units Electrons Electrons Electrons Positrons Positrons
Before After After Before After
SLC SLC SLC+SPPS |SLC $SLC
Enerqy (E) GeV 30 47 28 20 47
Pariicles per bunch (N) X 10**8 10 200 200 0.33 390
Bunch length (sigz) mm 3 0.5 0.025 4 0.5
Horizontal invariant emittance m-rad 3.00E-04 4.00E-05 4.00E-05 2.00E-03 5.00E-05
Vertical invariant emittance m-rad 3.00E-04 6.00E-06 6.00E-06 2.00E-03 3.00E-06
Absolute horizontal emittance at linac end m-rad 5.11E-09] 4.35E-10 7.30E-10 5.11E-08 5.44E-10
Absolute vertical emittance at linac end m-rad 5.%-09I 6.52E-11 1.10E-10 5.11E-08 3.26E-11]
Average x or y beta function at linac end m 200 35 35 200 35
Average x beam size at full energy (sigx) microns 1011 123 160 3197 138
Average vy beam size at full energy (sig V) microns 1011 48 62 3197 34
Energy Density=E*N/sigx/siqy/sigz GeV/?**2/mm 9.78E+03 6.38E+08 4.53E+09 1.61E+01 7.87E+08
Rafio of energy density aiter-to-before 65134 462692 48721729
In addition: Polarization was increased from 42% to 80%
Fill rate for PEP ring increased from 7 to 720 mamps/min
11/07/2002 HEPAP




Picosecond

Gaussian

Slice Analysis
of Many Events

>

Loss & Gal

Relative Energy (MeV)

E-162: Use | maging Spectrometer
To Measure Energy
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== Average energy |0ss (siceaverage): 159+40 MeV

== Average energy gain (siceaverage): 156 +40 MeV
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peak accelerating field (G\WV/m)
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Do plasma wakes scale as1/?,?%»

75 7

50

25

B OSIRIS PIC simulation (3D)
® PIC simulation (2D)

— Linear Theory ~ 1/? 2

(N=4e10)
r— Bunch Length E164 will
proposed for E-164 Runin FFTB

March-April 2003

Bunch Length in

0
0.02

E-162! —J

0.12 0.22 0.32 0.42 0.52 0.62 0.72

bunch length 7, (mm)
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FY 03 - A Challenging Budget Y ear

= SLAC budget for FY2003is$0.7M lessin dollarsthan
our FY 2002 budget

= Absence of inflation compensation presentsthe Laboratory with
amajor challenge

= Dealing with thischallenge hasrequired a plan that
= Makes cutbacksin all the program elements

« Reliesin addition on staff-related cost saving measures
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Site Power

HEP Power

Total Power
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SLAC Electrical Power Costs

(Dollarsin thousands)

FY1999 FEY2000 FEY2001 FEY2002 FY2003

610 574 670 865 975

5,023 5,090 5,993 7,872 9,568

5,633 5,664 6,663 8,737 10,543
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Proposed HEP Program Cutsfor FY03

Wewill do our best to keegp the B Factory running ascloseto 38

weeks asthe budget will allow. However we areforced to reduce
the spending on the B Factory machine upgrade by about $3.5M

E158 in ESA will only run 5 weeksinstead of their requested
16 weeks

Construction of the photon beamline for the next 3 approved ESA
experimentsis completely halted. Design of thefirst experiment is
halted. Thismay portend the cancellation of these experiments

Funding for the NLC R& D will be below expectations

All the M & S budgets supported by HEP have been squeezed very
hard

Routine upgrading of desk-top computerswill be deferred for a
year

Routine purchases of furniturewill be deferred for one year

HEPAP



Staff-related Measuresfor FY03

= Based on our current expectationsfor the FY03 budget,
three staff-related measuresare required

= Voluntary layoff program

« Thisprogram isavailableto all staff

= All HEP-funded staff to take vacation during FY 03
equal to at least the vacation earned during FY 03

= All HEP-funded staff to take leave without pay next
September 2,3,4and 5

= Thisrepresentsa 1.5% reduction in take-home pay for the year,
but does not change the employee sbase salary
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SLAC User Lodging
EntranceView




SLAC User Lodging
Courtyard View
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SLAC User Lodging
Construction Progress— 11/05/02
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